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PARENT St^ECTFICA^riOlSr 

Apptioatlon Data- Fab. 7, 1924, No. 3234 J 24. 

Corrtpieta Aooeptad i Mar 7, 192G. 

COMPLETE SPEOIPICATION. 

Improvements tn or relating to Rotary Ptunps or tiLO like- 

the in Tier- and. outer wheels (pxef erably 
tii« arithmetic mean oar approjsimate 
thereto of bxlcK iiametfiTe) ** and in. that 
case it was stated that ** the lade of an " 
internal ■ tooth (on the outer wheel) is 
shaped to a complete hypDoyolbid **j 
'* the face of the teeth, on the Cother) 
wheel is shaped to a complete epicycloid** 
and " the flanks of the teeth , . - are 
shaved to fit the faces 

Alao, a* xotary c^ir oompreasor of this 
type >i rus been previously claimed in 
which " on -an mi lar- toothed xotoi may 
be- provided with lobes having for their 
couTes portions cycloidal curves and a . 
pinion. Totot having one leas tooth or lobe * 
with the lobes and spaces provided with 
cyoloidal onrves to fit the lobes of the' 65 "' 
annular rotor as they rotate tog-ether - 

ft The curves of the teeth or lobes are 
foxnked in such a ma nn er (in general -well 
known to those akilLed in the art) that 
they engA^e each other eontinu o usly 7o * 
duxius rotation to separate the tooth 
spaces * J . 

IFurther it has been previously claimed 
in a rotary engine or pump o£ this type 
to provide teeth ^having oontQnra 
which- -maintain. simultaneously a 
plurality of fluid tight engagements 
between them. '* and in. this cesq it was 
stated that ft the driving contacts are 
preferably natter than, cycloids whoea SO 
radii of cixrvature reduce to aero at their 
ends 

In accordance with the present inven- 
tion, both- the inner and outer geaorg have 
the engftgimr aurfaoea of the teeth of each. g<5 1 
gear, formed on contimionH and complete 
epicycloids! and -hyppcycloidal curves 
joined together at -their respective pxtch 
lines and formed by rolling- along- the " 
pitch, circles of the respective gears, a DO 
generating circle, the diameter of which, . 
is equal to the eceen+^rieity of the gears 
when assembled- 

The invention ©T.*o provides for rapid 



Wej The TTtt.t. CoMTjtEBsOa & 
Co., Inc., a corporation organised and 
existing under the laws of the State of 
Delaware and the head office of the 
company is i4Xf\ Qrand Central 
Tai-nunal building, zn the City, County 
and State of Kew r ork ' EsmKZ3BR. Htt^.j 
a citizen of the "United States of America, 
now residing- at 138s, 4/Tfch Street, in the 
City a County and State of ISfsw "Sort 
whose, official domicile is in the- City of 
South Norwalij Oouaty - of ^Fairfield, " 
State of Connecticut, and Habhy Dabwin - 
Ehwj^ds, a citizen of the TFnited States 
of America, of 55, Binehrooh: Dlive, 
LaucJunont, "Westchester County, Stake of 
New "STorh-, all in the United States of 
America, do hereby declare the nature of 
thie invention and in what -maarmer the 
same is to be performed, to he particu- 
larly described and ascertained in and by 

the following statement; 

Thie invention is for improvements in 
rotary pnmpa, compressors, and the lite 
b.erexnafter termed "piuaps which, 
comprise a casing naving intake and dis- 
charge openings, and an outer gear, 
internally toothed, and an innev gear, 
asternal 1y toothed, in mesh and. 
eccentrically arranged with relation to 
each other * and the outer gear being of 
greater/ diameter, and having a greater 
number of teeth by one, than, the inner 
s-ear, whereby chambers, progressively 
increasing in capacity from the bottom- 
ing 1 contact point to the crest contact 
point, and progressively decreasing in 
capacity from the crest contact point to 
the bottoming contact point of the gears 
are provided. 

It h.as been proposed previously to con- 

_ struct a rotary engine pump meter or 
blower-- of this -type wherein both inner 
and outer wheels have teeth which are 
formed as true oyeloisde' shaped by a roll- 
ing -circle naving a diameter intermediate 

-of the diameters of the pitch circles of. 

JMce 4sM 
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influx to tile intake chambers^ or those 
ohEurvb ex a pxogr esBiv ely increasing ixt 
capacity from. the bottoming point to the 
oreat contact point- TJli« is aocom- 
6 plashed aoooxding to this inverxtioiL "by 
fih ami exing the ed^Ba on the front ox 
advance side of the teeth, of the inner gear 
. or the ©dffea on the reverse or folio wing 
^ side of -fixe teeth oi the oute? geoi 
1j0 VEer^by the oavitiaa may "bo connected 
to form one long olia.7ii.Bez? on the intake 
side of the pump without altering 1 the 
enapeo of trie effective, engaging and eeal- 
£ng f^ow, or affee-frmK tap "driving con- 
1£ tadt .of ine tecrfch ox the sealing- en gftge- 
"of- —"the teeth on the 
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Tkg inveutioxx fuxthai provides fox the 
OOirect eccentric adjustment of the gears 
ixt Qxdfex -fccf ensure the proper coxrelatitin 
n.Ti d co-operation of th_« gear teeth and ' 
trie efficient action of tlxe pomp. 

XJoxxeot eccentric- adjustment of the 
^eam ia essential to the exHcienoy of the 
pump, and a simple method of sccom- 
pliehxxxH-' this' adjtiBtmfin.t in accordance 
with thra * invention ia to mount tlxe inner 
gearcHL.au ar'bo x. "Laving a. auppoit J which 
xoua^y be" a spindle, with. the mrie of the 
arbor eoceatric -to the «uk£s of the spindle 
and hpth ases eccentric to the axdLs of the 
outer " gear. 

In the aCoozapauymg clxfiwingfl ; 
jFiguxe 1 bIlowh a central longitudinal 
section- of a pump constructed according 
to the invention. 

!Fi^-vxre 2 snows a face view of the 

purap on line 2 £5 of Figme 1 with the 

head, removed. 

" "3Ti^, S shows " a face -view, on a J«rger 
&cale_, of the inner and outer gears and 
illustrates "diagr amm atjoally the shapes 
of the-, engagiii^ teeth j the eecentrioxty 
of the- geers^ and the method employed 
45 - in. generatbig the epicycloidal and 
hvpocy oloi dal ourves of the teeth. 

jTig. 4 shows the leading faces of the 
inner gear ohamfexed to connect the 
cavities on ike intake: pide of the pixnap. 
JSO "Irxjg-.. 5 &howH the "bade faces of the 
teejiji.of- thie -outer gear chamfered so that 
the qpaoee ' on the intake side axe con- . 
XLec-te^^ixito oi^e continuous space. 

.^igVG"ftbawk dxAHraxuxnataoally in 'full 
&& Ix^eg^pjtid" pitch circles of the gear teeth,, 
* ag'/when,thB s c^entricity of the gears "is 
cQxrect^ and. - id dotted lines -tlxe pitch. 
Circle ' of the inner gear when improperly 
adjusted Vo the pitch" circle of the outer 
GO g£ar, _„s ,.. 

lake rtumersiB • of -reference indicate 
lrkejpsJfW tl^ o ughout -the specification 
and <xrawingB_ * - . - . - 

\3?lit} casing- - whaph" " r is- generally 
6 O circular" in outline ooniafns *a oylxndrical 



pumping chamber 3 that ia closed on one 
end by a head 3' fastened to the casing" 
by any suitable nmane. Tlxe casing haa 
an intake passage 4= on one aide., anil a 
diecharge pagsngB 5 on the other side, to 
while the head lias intake ports 6 lead- 
i'-ng fxoxn the intake pa-aaage 4 to the 
pumping chamber and a tLxaoharg-e port T 
ieadxxig- from the pumping chamber to 
the discharge passage 5. Within the *ZA 
p iiTx ypixxg chamber 52 %s a rotor 8, the huh 
9 of which is mounted on anti-friction 
10 r The dx-iving shaft 13 is 
ixx the hub of the rotor and 
ied to the rotor is the ontev gear 80 
14:. Engaging the teeth of this outer 
14 are the teeth of the imie: 
The inner gear 15 ia xnount 
antifriction hearings 16 that axe Blip- 
ported by arc arbor XI "forining part of a 8ft 
spindle IT fastened in the head. The 
epixxdle IT and arbor 11 ai'a eccentric to 
each, other and hoth positioned orxt of line 
with the driving shaft 13 so that the aads 
of the inner sear 15 will he eccentric to 90 
the a^zTe of the outer gear 14** Th.e outer 
gear 14 haa more teeth than, the ixxnex 
gea T 15 and when. aaBsmblad and the 
eccentricity correctly adjusted, these 
gears will" coact to effect -the pumping or Oft 
compression of fluids. 

The outer- gear 14 haa internal teeth 
314 (boo T'ig'. 3) and its periphery is so 
shaped that there will ha a -close but 
xotatable fit with the cylindrical casing. lOU 
The inn ear g-ear 15 has external teeth 315 . 
and in Ififf _ 3 the ixxnex gear ia illua- 
tx-ated as naving eight teeth and the ~— 
outer gear as Kavrng 9 teeth, but the 
invention is not li raited to this number of 105 
teeth in either gear. 

The addendum sectioxxs 325 or the 
portions beyond the pitch circle 326 of 
the teeth of the inner veor are formed on 
epicycloids! curves ,, that ie curves 1 1 0 
developed by a point- on the cjrenm- 
ferance of the circle rolled on the 

convex side of the pitch circle. 326 of the 
inner gear. The dedenduxn sectUma 328 
or the portions inside of -the pitch oirole IIS 
326 of the teeth of the - inner gear/ are 
formed on hyp o cycloid al curves, that is, 
curves developed by A -point on the - 
ciroumfeience of the circle 3ST rolled on 
the concave side of the pitch circle 326 120 
of the inner gear. The addendum 
sections 329 of the teeth of the outer 
gear are formed on byp o cycloid a! curves, 
that is, curves developed hy a point on 
the • circumference'- of a. circle 330 rolled J.5SQ 
on the-'coacaTfl side of the pitch cincle 331 
of' the. outer gear, while the dedendum 
sections 33S oi the teeth of the outer -gear - 
are formed on, ^rpioyoloixlal curves, that, 
-is, curves developed 1>T a. point on the 130 
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eircum f ereacB of a . circle 330 rolled on 
tike oonveac side of fclue pitch circle 331 of 
tiie outer fear. The circles 3-3T indi- 
oated xolliTtg on the oohtmc and eon- 

5 cave sides of tKe pitch circle S2Q of the 
inn or g-ear, and tKe circles 33Q indicated 
as rolling on tKe con-v&x: and con.CS.ve 
aides of the pitcK circle 331 'of -tKe outer 
gear, fox gen ar a ting the epicyeloidal nnd 
I hypocyeloidal curraa, of tlie gear teeth., 
axe the same in diameter, and the, dia- 
meter of these circles is the same the 
amount of eocen.trioi.ty of tike inner gear 
■to the outei- fcoar, as indicated hy tKe 
1 5 circle 342 ill lf*ig. 3. 

As "tb-o gewB rotate tKe capacities ef 
tKe fip^eefi intireiiaa tieLwoeii tKe teatb of 
tKe inner and outer gearB from tKe point 
333 on tKe common diameter of tKe 
20 wheels to tKe point 334 where tKe create 
of tKe -teeth engage, this being' tKe intake 
or suction side of tKe pump ; while the 
capacities of the. apacea between the teeth 
from the point of crest engagement 334 
2fS to the bottoming point 333 -decrease, this 
"being tKe discharge ox- cOUrprdB^ioD, side 
of tKe pnmp. By virtue of this tooth. 
eoTxtvvc+ij. sir close seal is made "between, tha 
teeth of the gears -and in tKe form 
dO described and itluetrated in ITig-. 3, each 
space, cavity or qhamber has no com- 
munication witK tKe other, on either- the 
intake or dischar ge aidea- TKia tight 
seal of the chambers or oavitiea is mads 
SS on. the intake side at the point 333 which 
is the bottoming: point, at the points 350, 
351 and 352 and crest contact point 33 d; ^ 
and on -tKe oompteeeion aide at the points 
363, 354 and 355, and at the crest con- 
40 tact point 334 and the' bottoming 
point 333. _ h _ 

IFluid, owing to the progressive 
increase of the chambers or cavities on 
tKe intake aide, entexa the pamp and ia 
45 compressed on the compression side due 
to tKe progTeBsive contraction of the 
spaces on this latter Hide." TKe decree to 
which -the fluid can be compressed in 
pumps of fiied rated capacity depends on 
oO the distance on. tha oompra^ion sidSj of 
tKe discharge port from, the crest con- 
tact point. The f-artKer aromid the dis- 
charge port is from, the crest contact 
point and the nearer the diachargg port 
Co is to the bottoming point, tKe greater ia 
the compression, for tKe spaces between 
tKe teeth progressively decrease from the 
crest contact point to tKe bottoming? 
point and the density of the fluid con- 
60 sequently is ^ increased between these 
points until it escapes t"h rough the dis- 
charffapoit . 

A. lubricant maybe introduced between 
tKe teetK of the inner and enter gears 
<J£I and with teeth of the form described 



there is space for tKe lubricant to remain 
in tKe cavities, including that cavity in 
which the pitch, circles of tKe two gears 
are. tangent, and this ensures a tight seal- 
ing- of tKe joints between, the cavities TO 
entirely around the gears. 

"WitK gear teetK of the shape 
described* the spaces ore of maximnm 
capacity, at the bottoming' -contact point 
friction ia eliminated and operating 7 5 
power is economised ; and the width of 
the teetK is such tKat tKe danger of break- 
ing 1 the seal and tKe escape of the fluid 
backward from one cavity to the follow- 
iog cavity across tKe ,side faces of the SO 
teeth is reduced to i 



A. pump having teeth of _ the form 
described is particularly serviceable for 
compressing light gases to a relatively 
KigK dBgTee of density but for pumpmg So 
liquids where compression, is not reqnired. 
only flow, where easier j-n-fl-n^r ±& desired 
tKe edges of tKe teeth of the front or 
advanced side of the inner gear may be 
chamfered as seen at 436 in -Fig-- 4, and 90 
the edges of the teetK on tKe reverse or 



following- aide of the outor gear may also 
be chamfered as seen at 537 m Fig. 6 
This merely increases the capacity of fch. 



cavities on the compression side of the 0 A 
pnmp, Kilt on tKe intake side, it connects 
the ca-rities and forms one long intake 
chamb or without: a£Ce eting th e driving 
contact of tKe teeth or the sealing 
engagement of the teeth on the oompres- 100 
aion side. 

Tti Ordinary manufacture and particu- 
larly in quantity production it is diffi- 
cult" to obtain the exact or correct 
eccentricity "of the _ gears which will 1 OS 
result in the pitch circles bains tangent 
so that tKe teetK will^ properly engage 
with a roiling and sealing contact* The 
spindle. J_T» as above stated', is eccentric 
to' the axia of the driving shaft 13, and HO 
this spindle is provided witK an arbor 
ll that is eccentric to the spindle and 
_ also to the driving shaft. Tti order to 
^obviate the necessity of exercising great 
skill and eare- irk obtaining the requited J lo" 
eccentricity of the gears, a way of 
accomplishing this adjustment is dia- 
grammatically illustrated in ITig- 6 
which shows the pitch circle 6&G of tKe 
inner gear 15 first represented in full ISO 
lines as having a proper eccentricity with 
relation to tKe pitch circle 640 of tKe 
outer g-ear 14, to ensure the necessary 
tangoncy, indicated by tKe line 6o0j of 
tKe pitch circles of the two gears to pro- 156 
duoe the desired results* In the same 
figure tKe pitcK circle ^650 of the inner 
gear 15 is represented in dotted lines as 
having art improper eccentricity with 
relation to the pitch circle. ISO 



2006 08/16 18:15 FAX 



□3 5288 5833 



[g] 008/033 



. In the dlagiwrnm atio yiaw the point 
C36 Is the axifl. of the outer gear, and the 
point 637- is the axis of the irmcr gear 
and also that of the arbor 11. The point 



aeaito the a^cis of the apiuLcLLe of 

■which.. auppDrts the inner gear. 

The radius of the circle 630 indicates the 



the ar 



repreaei 
arbor wl 



correct amouni o £ ec centxileity of the 
gears. In fig-. Q the point 63T enclosed 
-1 U by a oircle in full line, indicating the 
asia of the arbor must be always located 
on the oircumferejxce of tfa.e circle^ 630 
when the pitch circle 660 is in correct 
eccentrio relation with the pitch circle 
15 640- In the aame figure the point 6S7, 
enclosed by a circle in dotted lines, 
representing* the arbor 11, is indicated 
in- am aooidental position, this being- an 
incorrect eccentric relation of the pitch 
SO circle 650 shown by dotted line in Fig-. 6 
to -the pitch circle 640. With the con- 
struction illustrated aad the axis 62T of 
the arbor 11 in any accidental position, 
by rotating -the -spindle represented, by a 
2/5 circle in roll lines enclosing: the point 
626 indicating its ejcis, the arbor may be 
swuii^ so as to brings the axis 6SY which 
is also that of th<* maeir gear, into the 
care le 630, ox- at such a distance from the 
ed point . 626 j the axis of the 'outer gear, 
that the - ge bis will have the correct 
eccentricity and the pitch circles b e 
tangent at the point 6S&, ^ which is called 
the Dottoming 1 contact point. 
•35 The -spindle may be proyided with_ any 
conveniemt means for turning and adjust- 
ing it, and locked by any convenient 
means after the adjustment is made* This 
principle of coaxstmetion allows any 
-■40 slight error in the eccentricity of the 
gears, such as is liable to -occur in the 
manufacture of the pump, to be quicfcly 
corrected during the assembly of the 
-parts, and -this abac permits any fixture 
45. adjustment of the gears to he made* i£ 
such should become necessary. 

Saving now particularly described and 



ascertained the nature of our said inden- 
tion and in what manner, the same is to 
~b& performed, we declare that what we 50 

1- -A. rotary pump, compressor,, or the 
Kite ef the type described, in which both 
the inner and outer geais have the engag- 
ing e\txE Aces * of the teeth of each gear 56* 
formed on continuous and complete 
epicycloids! and hypocycloidal curves 
joined together at their reapective pitch 
lines, and formed by rolling along the 
pitch circles of the respective gear a a (50 
generating circle the diameter of which 
is equal to the eccentricity of the gears 
when assembled. 

3, AT pump f compressor, or the. lilce of 
the type described, and provided with 65 
teeth shaped as set forth in the preceding 
claiming clause in which the teeth of one 
or both of the said gears are sharped to 
form one oontiunouB chamber on the 
intake side without affecting the driving 70 
contact of the teeth and the. sealing or 
the teeth on the compression side. 

3- A_ rotary pump, compTSESor, or the 
like as in Ol'aim 1 or in which the 
junflr gear is mounted on an arbor having V6" 
a support, with 'the axie of the arbor 
eccentric to the axis of the support, and 
both axes eccentric to .the axjH of the 
outer gear, whereby the ecoentricity of 
the gsaiB mcy be adjusted. SO 

4r. .A. pximp, compreaaor, or the like 
substantially as described arid illxLfttxated 
in 3*igs. J., 3 and 3 of the drawings. 

5. .A. pump^ compressor, 07 the like 
substantially aa described and illustrated 86 
in 3Tig.H. 1 , S rnd -4 of the drawings - 

6. JL pump, compressor, ox the like 
substantially as described and illustrated 
in 3Tigs. 1, 2 and 6 of the drawings. 

Dated this'Tth day of February, 1924* 0O 

BOTJI/T, WADE «Sb TJE JZIZ'AJST . 
Ill A 1X2, Hatton Oaxden, London, 

Chartered Patent Agcoita. 
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